The town of Zvolen was founded on an ancient trade route. Forests occupy more than half of its cadastral district and nearly a half the area is expected to be a recreational zone according to a urban planning documentation. The article focuses on the forest quality assessment using criteria (A and VA) indicating forest values and their accessibility from town centre, primarily by pedestrians: the forest accessibility (A) (the quality of peri-urban zone; the accessibility by greenways; the presence of natural and urban barriers) and forest values (VA) (natural heritage and biodiversity; cultural and historical heritage; hiking trails; educational pathways and greenways). To accomplish this objective the importance of criteria was assigned for each one and the evaluation was proceeded within a decision matrix. Access to forests was tested on 13 greenways; forests were accessible from the town centre by 6 greenways overlapping hiking trails in a distance of 11.85 km (30.09 %) and historical roads in a distance of 6.28 km (15.96 %); 2 greenways exhibited the shortest distances and the most comfortable connection from the town centre to the most valuable forests (the Borová Hora Arboretum and municipal forests in surroundings of the Deserted Castle). Additionally, we pointed out, that these forests corresponded with the most popular place-based identity localities. According to the results, we noticed a reserve for the improvement of recreational facilities in forests and a hiking trail was proposed in the forest bearing the highest quality. The establishment of a functional greenbelt in the vicinity of the town is challenging opportunity to valorise still underestimated cultural and tourism potential of surrounding forests.
INTRODUCTION
The recognition of landscape values within territorial planning and forest management has been a challenge for professionals in many countries for several decades, especially in former communist countries, including Slovakia (Kristiánová and Štepánková, 2012) . There is a need to move away from the sectoral approach to the management and preservation of cultural heritage and link it to the conservation of landscapes and ecosystems, also ensuring harmonized implementation of relevant international instruments, such as the European Landscape Convention and the Convention on Biological Diversity as well as other relevant action plans and conventions (Tengberg et al., 2012) . Urban planning and design are inherently location-specific. Planning and design projects focus on and respond to their specific geophysical, social, economic and political contexts. In this respect literally every place on earth is unique. Indeed, a common inspiration for design creativity is the genius loci or genius of the place (Ahern, 2013) . Cultural ecosystem services are not scattered randomly across a landscape, but rather follow specific patterns in terms of the intensity, richness and diversity of their provision. Resulting hotspots and coldspots of ecosystem service provision relate to landscape features and land cover forms (Plieninger et al., 2013) . Such a "hotspots" represented by valuable objects and sites in forests were applied in this work.
Multidisciplinary investigations and extensive public discussions brought an original perspective on the role of landscape features and greenways in the territorial planning of the Zvolen's cadastral district, as Jančura et al. (2003) demonstrated in the Landscape Ecological Plan (LEP). The LEP was integrated into the urban plan of the town of Zvolen (Územný plán mesta Zvolen in Slovak) (Chocholová et al., 2004, pages 125 -152) . The authors underlined principles of the European Landscape Convention (Council of Europe, 2000) and their implementation into the practice of the territorial planning. Anyway, after a period of several years, we can state that landscape values have been still neglected in decision-making processes and have not got an appropriate legal framework for the landscape planning yet in Slovakia (Kozová and Finka, 2010) .
Specifics of the natural environment (geology and geomorphology and affiliated biotopes) primarily determine landscape features of the study area. The town of Zvolen is located on the boundary between the Zvolenská Kotlina basin and surrounding mountains (the Javorie Mts. and the Kremnické Vrchy Mts.). The rivers Hron, Slatina and Neresnica curved deep antecedent valleys into the mountains and constituted specific conditions for a variety of biota habitats. Forested region was known as Silva de Zolum in the Middle Ages (Maliniak, 2009) . Historic trade routes passed through the forested mountains. Pažinová et al. (2013) assumed that the development of settlements in the Zvolenská Kotlina basin was associated with the protection of the important international historical trade route Via Magna between historical towns of Budapest (Hungary) and Krakow (Poland) (Fig. 1) . The medieval settlement 'Old Zvolen' (today named the Deserted Castle) was located on a high hill above two antecedent valleys and the confluence of three rivers (Hron, Neresnica and Slatina). A terrain position constituted the Deserted Castle to be a strategic control point for the medieval traffic. Routing of a medieval trade route, the geographical position of the Deserted Castle, the cadastral district of Zvolen and current forests are displayed in Fig. 1 .
Ecosystem services are a central topic especially in the National Strategy of Biodiversity Protection of the Slovak Republic and the Act no. 543/2002 Coll. on Nature and Landscape Conservation, as amended, because they highlight the multivalued economic, social and cultural benefits derived from biodiversity and ecosystems. However, content of both documents does not describe the approaches to be used in direct assessment, and they do not include directives on how ecosystem services assessments are to be implemented in practice (Bezák et al., 2017) . Thus, outputs of this work could be understood as a model case providing a guide for the implementation of knowledge on cultural ecosystem services into urban plans incentives improving forest cultural functions (defined in CICES, 2013).
Objectives
The article focuses on the forest quality assessment applying a multi-criteria approach using criteria indicating forest values and their accessibility from the town centre primarily by pedestrians. To accomplish this objective the importance of criteria was assigned for each one and the evaluation was proceeded in a decision matrix. We examined which forests are the most valuable (considering natural, cultural and historical values) regarding their connectivity with the town centre by greenways overlapping with hiking trails and historical roads which were proposed in the LEP (Jančura et al., 2003) . The article aimed to the proposal of a new hiking trail based on the forest quality assessment.
Nowadays, most forest management problems require the integration of multiple criteria, at the same time as considering the points of view of several stakeholders with different perceptions of predefined criteria (Diaz-Balteiro et al., 2010) . The choice of approach and model can be seen as the first step in multi-objective forestry planning (Fries et al., 1998) . We applied an expert-based approach for the forest quality assessment and the selection of criteria was semi-subjective. The subjectivity was partially eliminated using the knowledge on landscape values of experts from different scientific branches who participated in the LEP (Jančura et al., 2003) elaboration. Expert panel-based approach uses to be applied for forest and land use planning (Geneletti, 2007) and the subjectivity of the criteria selection can be eliminated for instance by the Delphi method. Anyway, this article emphasises application of experts knowledge into practices of urban planning. Therefore, statistical evaluation was out of its scope. The selected criteria applied for the forest quality assessment are justified as follows: • Accessibility of forests by greenways overlapping hiking trails and historical roads. Greenways offer an attractive environment for active recreation such as walking, jogging, and cycling (Furth et al., 2013) . Distance is a dominant aspect in relation to indicators of the accessibility of nature or urban green areas (Ekkel and Vries, 2017) . Therefore, the accessibility of forests by greenways was tested in the study area and barriers limiting the movement of pedestrians on greenways from the town centre to forests were identified. Additionally, existing hiking trails were taken into consideration as another opportunity for tourists to access the forests and historical roads in forests because they are a part of historical heritage and historical objects occurring in their vicinity (as was documented by Pažinová et al., 2013) could be attractive for tourists.
• Natural heritage and biodiversity: Biodiversity conservation and non-provisioning ecosystem services may generate additional incentives promoting sustainable uses, but require adequate mapping and identification (Bugalho et al., 2016) . Therefore, natural heritage including all protected areas, valuable biotopes, biocentres and bio-corridors were identified in the cadastral district of Zvolen; and additionally, specific landforms -antecedent valleys and mineral water springs were included to the list of natural heritage objects and sites. The connection between geodiversity and species richness was most pronounced in natural state environments (Tukiainen et al., 2016) . Therefore, these localities in the study area with specific ambient conditions and with semi-natural and natural character (antecedent valley and springs) were assumed to be contributing to geodiversity of landscapes and biodiversity of species. (CICES, 2013) . For purposes of this article only tangible cultural values of forests were assessed by experts. However, the assessment of cultural ecosystem services also needs to include a historical perspective as well as the differing perspectives and perceptions of different groups of stakeholders that are not easily translated into quantitative indicators (Tengberg et al., 2012 ).
• The importance of the public participation in decision making processes was proved by several authors (Ananda and Herath, 2003) . Therefore, localities of place-based identities with attractive landscape features were recognized by local residents' preferences in questionnaires (Pavlík et al., 1999) . Authors differentiated the following kinds of localities of place-based identity: not recognized by the public; slightly popular; moderately popular; and very popular localities. The questionnaire survey is outdated (1999) and this was the reason why we did not use this criterion in a decision making model; however, place-based identity was interpreted in context to achieved results.
MATERIALS AND METHODS

Base maps
Geostatistical analyses were processed in QGIS 2.14.1 Essen and the coordinate reference system S-JTSK East North (Greenwich) (ESRI code 102067) was applied. Online images of public raster maps were accessed by a QGIS WMS client. A DTM 3.5 raster (hillshade) was used as a background for maps as a raster image (Geoportal, 2015) . The following base maps were vectorised on the basis of online raster data: forests and a water network (Geoportal, 2015) ; units of forest division and forest categories (NFC, 2015) ; the land property register and the urbanized territory of the town (ESKN Portal, 2015) . The urbanized territory was delimited according to the act on Territorial Planning and Building Order, No. 50/1976 Coll., as amended. Decision criteria applied in this work were extracted from the LEP outputs (Jančura et al., 2003) and its relevant maps were geo-rectified and vectorised in QGIS.
Natural characteristics of forests and forest categories (considering the management)
Forests were analysed from two points of view. Firstly, a map of potential natural vegetation (Maglocký, 2002) was applied, in order to provide a general overview of vegetation units which would be expected within given environmental conditions (climate, geomorphology, geology) without human intervention or hazard events. Secondly, current forest management approaches were represented by productive and protective forest units and forests with special purposes. The forest quality was interpreted within each category.
Territorial decision-making documentations stipulate key concepts and social-economic demands on the spatial development of the cadastral district.
Urban planning documentations (Chocholová et al., 2004; Geoportál BBSK, 2015) used in the article brought proposals especially for recreational zones created for purposes of short term recreation. These proposals were taken into the consideration in the process of the forest quality assessment.
Criteria for the forest quality assessment
Criteria (I -III) for the forest accessibility assessment (A) (Tab. I):
I.A: The quality of a peri-urban zone was evaluated by coefficient of ecological stability (CES) (Míchal, 1985) . We defined the town's peri-urban zone as a buffer zone of 250 m around the whole urbanized territory. It represents a zone where the urban sprawl has been expected in near future, as indicates the actual urban plan of the town. Many landscapes today, especially those on the urbanizing metropolitan fringe, are being transformed dramatically. With these transformations there is a great opportunity to intervene to sustain more of a landscape's unique quality or integrity -its cultural and natural richness by designing greenways (Hellmund and Smith, 2006) . The ecological quality of the environment predetermines a selection of the 'greenest' and the most comfortable greenways to access the forests from the town centre. The peri-urban zone was reclassified according to their ecological relevance into these categories: 5 -very significant; 4 -significant, 3 -medium, 2 -little, 1 -very little, 0 -without ecological relevance.
II.A: Access to forests was tested on greenways. They were proposed by the LEP authors after consultations with the principal investigator of the town urban plan (Chocholová M.) and NGO's. Time of pedestrians that they spent on greenways (from the town centre to the border of the urbanized territory and to the boarder of forests) was examined. Using a QGIS plugin Road Graph, the shortest distance was calculated, taking into consideration an estimated walking speed of 5 km/h. The overlapping greenways with hiking trails and historical roads were calculated. III.A: Natural barriers (missing bridges above rivers) and urban (artificial) barriers (missing bridges above railways and roads) were recognized in the study area. Solutions were provided in the actual urban plan (Chocholová et al., 2004) .
A status of forest ownership was interpreted in the final assessment of forest quality considering the fact that municipal forests and forests of The University Forest Enterprise (NFC, 2015) are expected to be recreational areas according to both actual territorial planning documentations at forest division units we specified here. Anyway, access into the Arboretum of Borová Hora belonging to the University Forest Enterprise is limited to opening hours for public and this is perceived as a disadvantage in terms of recreation development of the area.
Criteria (I -III) for the forest values assessment (VA) (Tab. I):
Based on the classification of cultural ecosystem services published by Hein et al. (2006) , which is relevant to the CICES V4.3 (2013) classification, we applied the following criteria for the forest values assessment (VA) (Tab. I):
I.VA: Natural heritage and biodiversity: The Act of National Council of the Slovak republic no. 543/2002 Coll. on Nature and Landscape Conservation was applied for areas under the legal protection; Documentation on Territorial system of ecological stability (TSES) (Chocholová et al., 2004) was updated from the Territorial Plan of the Banská Bystrica District (Geoportál BBSK, 2015) and TSES was applied in the forests assessment; Co-authors of the LEP identified valuable localities with protected plants (Ujházy K.; Žiačik M.), birds (Krištín A.), interesting geological localities, landforms and mineral water springs (Beláček B.). Coll. on The Protection of Monuments and Historic sites was applied for the assessment of sites under the legal protection; Archaeological sites were identified in the field by the LEP's co-author Malček R.; Historical roads and related objects as landforms and artefacts were interpreted from recent works (Slámová et al., 2016; Pažinová et al., 2013) .
III.VA: Accessibility by hiking trails. The following types of tourist routes entered into the assessment process: recreational opportunities represent hiking trails (Map Portal Hiking.sk 2016) , educational pathways (parallel with hiking trails) and greenways (Jančura et al., 2003) .
For the rating a score between 0 and 3 was assigned to each criteria and the ranks were assigned following a 3-point scale.
A decision-making model for the quality assessment of forests. Proposal of a hiking trail
Within multi-criteria decision analysis, elementary methods can be used to reduce complex problems to a singular basis for selection of a preferred alternative. Competing decision criteria may be present, but intercriteria weightings are not required. For example, an elementary goal aspiration approach may rank the dredging alternatives in relation to the total number of performance thresholds met or exceeded. These methods are best suited for problems with few alternatives and criteria (Kiker et al., 2005) as was in case of the article. We had only few alternatives and there was not expected any difference in criteria weights.
We applied a simple decision matrix. Criteria with assigned points (from 3 to 0) were used for the quality assessment of forests. The multi-criteria evaluation was processed in a matrix consisting of 3×3 boxes. We indicated in each box the total sum of points for the forests accessibility by greenways (G1 -G6) (criteria I -III.A were applied) and forests values (F1 -F6) (criteria I -III.VA were applied) and thus, combinations of both criteria appeared in the matrix (points of both groups were summarized). This simple matrix does not explain geospatial location of forests and greenways in the study area. Therefore, we assigned pairs of greenways (G1 -G6) to forests (F1 -F6) manually according to their geographical positions.
Finally, a ranking of the forest quality based on pairs of forests and geospatially related greenways was compiled. Forests bearing the highest value and the best accessibility by greenways and concurrently being awarded by public as locally-based identity places were recommended for further recreational and tourism activities development and a hiking trail was proposed to represent cultural and historical heritage of forests. Míchal, 1985 ). **We tested time to be spent on greenways by pedestrians: the first value indicates time spent from the town centre to the border of the urbanized territory and the second value indicates time spent from the town centre to forests. ***In case, the forest accessibility is 0, these forests were not evaluated in the next steps. Source: Authors 2016.
RESULTS
The distribution of potential natural vegetation units depends on their positions in terrain in the cadastral district. Carpathian oak-hornbeam forests (45.40 %), sub-mountainous beech forests (27.02 %), tormentil oak forests (0.98 %), oak and Turkey oak forests (0.38 %) and beech and beech-fir forests (2.27 %) corresponded mainly with the current forest stands and these units are expected to be found in the mountains surrounding the town of Zvolen. Ash-elm-oak forests (17.62 %) together with willow-poplar forests (6.33 %) could be found on alluvial plains and flood plains and they would correspond with the prevailing part of greenways at the bottom of the Zvolenská kotlina Basin.
Forests ( ) is assumed to be a recreational base of the town according to the both -regional and cadastral territorial planning documentations (Chocholová et al., 2004; Geoportál BBSK, 2015) .
Forests in the vicinity of the town are expected to be an attractive recreational base of the town and easily they would be accessible by greenways (39.38 km), hiking trails (54.17 km) or historical roads in forests (49.49 km). Access to forests was tested on 13 greenways; 8 exhibited the shortest distances to the border of the town and 6 of them reached forests. The 'greenest', the most comfortable as well as the easiest accessible greenways were: G1, G4 and G6 (Tab. II).
Greenways overlapped hiking trails in a distance of 11.85 km (30.09 %) and historical roads in a distance of 6.28 km (15.96 %) (Fig. 2a) . Municipal forests included 29.57 km of historical roads. Other historical roads were in forests with special purposes (2.36 km), protective forests (2.92 km) and in other forest categories (4.61 km) . The most valuable forests are F1 The Deserted Castle (7 points) and F4 Borová Hora (6 points). In both cases, the final sum of points was influenced by the presence of natural, cultural and historical heritage under the legal protection. While natural values exhibited at least 2 points at each locality, cultural and historical values were lower in two localities (F3, F6) (Tab. III; Fig. 3) .
Municipal forests and forests of the University Forests Enterprise in surroundings of the Borová Source: Authors 2016. (Jančura et al., 2003) and greenways proposed in the LEP which were considered as criteria for the forest quality assessment. Source: Authors 2016.
3: Landscape features identified in the Landscape Ecological Plan (LEP)
Hora Arboretum (F4) (14 points) and municipal forests in surroundings of the Deserted Castle (F1) (14 points) and Bakova Jama (F5) (13 points) were the richest in cultural and historical values and had the most comfortable connection from the town centre by greenways G1, G4, G6. We designated combinations between forests and greenways: F4G4 (14 points) and F1G1 (14 points) to be the most interesting for the tourism development (Tab. IV). Therefore, we proposed a hiking trail in forests surrounding the Deserted Castle (F1) linked with a greenway network (G1) proposed in the LEP (Jančura et al. 2003 ) (see in Fig. 2b ). Such a hiking trail proposal reflects both criteria of the forest quality assessment: the accessibility and values of forest, especially cultural and historical ones in case of the proposed hiking trail. Prevailing part of further municipal forests were moderately rich in cultural functions what seems to be a relatively convenient starting point for the future intensification of recreational activities here.
DISCUSSION
Ecosystem services approach provides a useful tool for bringing different disciplines together to identify the heritage values of a landscape from different perspectives (Tengberg et al., 2012) . The LEP of the Zvolen town (Jančura et al., 2003) introduces understanding of landscape features from perspectives of different professions and it is a documentation representing the bottom-up approach and participatory planning that was performed mainly during the process of the identification and assessment of landscape's features and its values.
According to the results, we noticed a reserve for the improvement of the forest quality. We observed 29.57 km of historical roads in municipal forests what indicated a considerable potential for the growth of recreational infrastructure here. However, almost three quarters (22.60 km) of historical roads were in productive forests. Considering the prevailing timber production in this forest category and on the contrary that, comprising present natural, cultural and historical heritage, harmonizing of productive forest functions with recreational activities would be expected in future forest management plans. Totally, 9.89 km of historical roads was in other forest categories where the growth of the recreational infrastructure is limited by the forest management rules. Generally, the management of forests functions is usually planned within forest management units. In order to improve the forest quality and ability to provide all expected cultural functions, we propose the timber production reduction in the vicinity of all hiking trails and historical roads including all related objects and sites bearing natural, cultural and historical values; for instance such objects are old trees (Fig. 2b ) documenting territorial context of historical roads (crossroads, visual navigation in rugged terrain) or property rights of historical landowners. Old trees were documented by Pažinová et al., 2013 and as authors noted, historical roads, landforms and other artefacts have persisted in forest stands for several centuries; they are rare in urban and agricultural ecosystems. They belong to cultural and historical heritage, and despite the missing legal protection, they would be prevented before destruction by wood harvesting and logging activities.
The greenway network would require rerouting of greenways accordingly to hiking trails and historical roads. The main reason is better integration of their educational potential (mainly cultural and historical values) into short term recreational activities in the cadastral district. Suggested proposal of a hiking trail in the forest in surroundings of the Deserted Castle has closest to the conception of cultural trails including trails such as trade routes, religious routes/pilgrim trails, literary trails and food and wine routes (Timothy and Boyd, 2015) . Existing trails and their related landscape elements (both natural and human-made features including those with religious or heritage value) represent the basic components of a potential greenway which, however, remains inactive if its elements are not properly interlinked (Balestrieri and Congiu, 2017) .
Principally, the wellbeing forest service should be significantly reinforced by the forest management plan in near future. Verbij et al. (2014) characterized these manners appropriately as a 'recreation-friendly forest management policies'. Municipal forests and The University Forest Enterprise forests could meet the conditions and content to be qualified as 'greenbelt forests'. An optimal management plan would be achieved by practicing of greenbelt forestry for its primary purpose, providing an open space, recreational opportunities, and other environmental amenities and further greenways with a linear pattern running through or between communities (Miller et al., 2015) . All cultural services strongly depend on perceptions and expectations of the respective stakeholders and socioecological relationships define and constrain a given cultural ecosystem service adequately (Daniel et al., 2012) . Public preferences are an important source of information in decision-making processes (Pavlík et al., 1999) . We found out that the most popular place-based identity localities which were investigated in questionnaires (Pavlík et al., 1999) correspond with forests of the highest quality; The National Cultural site of the Deserted Castle was one of the most popular and preferred localities by public, moderately popular was the Borová Hora Arboretum (the University Forests Enterprise), and slightly popular were forests near the Slatinka dam (private owners). Other forests were not popular and did not reach significant preferences by respondents.
In order to improve responsiveness to the public and to develop more successful management plans, it is necessary to derive a deeper understanding of who the interested publics are, what their concerns and desires are, and what values, beliefs, and feelings underlie these concerns (Vinning and Tyler, 1999) . Thus, even though the interest in world heritage and otherwise distinguished natural forests is currently rather limited to experts, their use for tourism and recreation linking various natural and cultural aspects may attain further significance, providing the ongoing sensitization of the urban population towards natural values (Pichlerová et al., 2008) .
CONCLUSION
The sustainable forest management explains the "Vienna Resolution 3" (Forest Europe, 2003) . Modern forestry management would enhance the historic character of the landscape. Interesting historical genesis and specific natural environment have predisposed the study area for recreational activities. Predominantly, productive forests cover a significant part of the Zvolen's cadastral district. A conception of the green infrastructure design proposed in sense of linking historical sites in the town centre with landscape's features in the countryside by greenways (a conception of cultural trails) brings several benefits for the tourism development. Outputs draw attention to the associations between well-known cultural sites and objects historically linked with cultural sites but "hidden in forests" which are less known for public (historical roads, old trees and other historical landforms). The establishment of a greenbelt of forests providing cultural and recreation functions in the vicinity of the town interconnected with continuous greenway network seems to be a smart and effective solution integrating landscape features into recreational infrastructure and valorising still underestimated cultural and tourism potential of the study area.
